Si-based technologies for reduction of the pollutant leaching from landfills and mine tails.
Monosilicic and polysilicic acids were shown to react with different types of the pollutants. The direction of these reactions can be managed by changing the monosilicic and polysilicic acid concentration in soil or water media. The objective of this study was to determine the effect of Si-treated calcium metallurgical slag and battery slag on the As, Se, Cd, Pb, Ni, Cr, and Hg mobility and bioavailability in mine tailings (Xikuangshan mine, Hunan, China). The results of column experiment showed that the Si-activated slags reduced leaching of As, Se, Cd, Pb, Ni, Cr, and Hg by 13-89% and transformed them into plant-unavailable forms. The greenhouse test has demonstrated that the Si-treated slags provided reinforced plant resistance to heavy metal toxicity and reduced pollutants in barley and pea leaves. Si-treated local solid slags could be used for creating the biogeochemical barriers on the pollutant streams from landfills or mine tailings sites.